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Educational Studies 
The Malaysian Min istry of Education plans to turn approximately 1 0,000 
primary and secondary schools into Smart Schools which emphasise the 
use of I nformation Technology (IT) by the year 201 0 . This means that al l  
teachers must be fu lly prepared to teach in  Smart Schools nation-wide. 
The pressure on teachers has, therefore, become u rgent. For this reason , 
there is a growing educational interest in the assessment of teachers' IT 
preparedness. 
This study attempts to develop and validate an instrument to measure 
teachers' IT preparedness. IT preparedness is measured in  three 
domains: the teachers' actual IT ski l ls, their knowledge about IT and their 
attitudes toward IT. In itia l ly, three tables of content specification were 
constructed for each domain .  These tables comprised two d imensions. 
Actual IT skil ls were measured in terms of content (word processing, 
electronic spreadsheet, electronic database, electron ic presentation and 
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the I nternet) and task categories (basic operation ,  manipulation and 
design) ;  knowledge about IT was measured in  terms of content categories 
(system hardware, system software and the I nternet) and Bloom's 
taxonomy (knowledge, comprehension and appl ication) ;  attitudes were 
measured in  terms of content categories (the I nternet, specific software 
appl ications, software appl ications in genera l ,  computer and IT in general )  
and four  sub-domains (usefu lness, confidence, anxiety and aversion) .  
A panel  of six expert judges verified the content and task level of each 
item. Their concurrence supported the claim of content valid ity. Face 
valid ity was establ ished when the participants claimed that the instrument 
seemed to measure their actual IT ski l ls ,  knowledge and attitudes. 
Phases one and two of the study were used to analyse and revise the 
item poo l .  I tems that met the difficulty, d iscriminant criteria (between 30% 
and 90%, above .30 respectively) and d istractor analysis were 
administered i n  phases three and four. Factor analysis was accompl ished 
with an  option of four  factors . The rel iabi l ity of scores from each of the 
three domains (ski l ls ,  knowledge and attitudes) was above .70. Two main 
and six minor hypotheses were tested to support construct valid ity. The 
items also showed convergent and divergent val id ity. Based on the results 
all tests carried out, the instrument was proven to be good . It a lso 
exhibited its abi l ity to relate to relevant extraneous variables (gender and 
prior computer experience). The researcher is confident that sound 
psychometric test construction principles have been fol lowed throughout 
this study. 
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Kementerian Pendid ikan Malaysia bercadang untuk menjadikan lebih 
kurang 1 0 ,000 buah sekolah rendah dan menengah kepada sekolah 
bestari yang menekan penggunaan teknologi maklumat pada 201 0 .  I n i  
bermakna semua guru perlu bersed ia sepenuhnya untuk mengajar d i  
sekolah bestari d i  seluruh  negara .  Penyed iaan guru ke arah memenuhi 
matlamat in i  menjadi satu tekanan kepada guru-guru .  In i  juga 
mencetuskan minat bidang pendidikan untuk mengukur kesed iaan guru 
terhadap teknologi maklumat. 
Kajian in i  bertujuan untuk membina dan mengesahkan satu instrumen 
untuk mengukur kesediaan guru terhadap teknologi makl umat. Kesediaan 
terhadap teknologi maklumat dalam kajian ini adalah d iukur dalam tiga 
domain iaitu kemahiran teknologi maklumat guru ,  pengetahuan teknologi 
maklumat dan sikap mereka terhadap teknologi maklumat. Pada 
mulanya ,  jadual spesifikasi isi d ibina untuk setiap  domain.  Setiap jadual 
iv 
in i  mengandungi dua d imensi . Kemah iran teknologi maklumat d iukur dari 
segi kategori isi (pemproses perkataan, helaian hamparan elektronik, 
pangkalan data elektronik ,  persembahan elektronik dan I nternet) dan 
kategori tugasan (operasi asas, man ipulasi dan rekabentuk), 
pengetahuan teknologi maklumat d iukur  dari segi kategori isi (sistem 
perkakasan ,  s istem perisian dan I nternet) dan sikap d iuku r  dari segi 
empat sub domain (kebergunaan ,  keyakinan, kerisauan dan ketidak 
sukaan )  dan kategori is i  ( I nternet, apl ikasi perisian secara khusus, 
apl ikasi perisian secara umum,  komputer dan teknologi maklumat secara 
umum). 
Enam orang pakar diruju k  bagi tujuan pengesahan isi dan penentuan 
tahap tugasan untuk setiap item. Persetujuan di antara mereka 
menyokong kesahan isi instrumen. Kesahan muka diperolehi apabila 
peserta-peserta mendapati bahawa instrumen tersebut mengukur 
kemah i ran teknologi maklumat, pengetahuan dan s ikap  mereka. Fasa 
satu dan dua kajian d igunakan untuk menganal isa dan menyemak item­
item. I tem-item yang menepati tahap kriteria kesukaran  dan tahap 
d iskriminasi (masing-masing d i  antara 30% dan 90%, .30 ke atas) dan 
anal isa penggangu d igunakan d i  fasa tiga dan empat. Faktor anal isa 
di laksanakan dengan menghadkan kepada empat faktor. 
Kebolehpercayaan skor bag i setiap satu dari tiga domain (kemahiran , 
pengetahuan dan sikap) adalah melebihi .70. Dua h ipotesis utama dan 
enam h ipotesis minor d iuji untuk menyokong kesahan gagasan .  Item-item 
juga menunjukkan kesahan bertumpu dan kesahan bercapah.  
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Berdasarkan keputusan dari kesemua uj ian ,  instrumen in i  telah dibuktikan 
sebagai instrumen yang baik .  la juga telah menunjukkan keupayaan 
untuk berka it dengan pembolehubah luaran Uantina dan kemahiran awal 
komputer). Pengkaji beryakinan bahawa prinsip-prinsip pSikometrik 
pembangunan instrumen telah d i ikuti sepanjang kajian in i .  
vi 
ACKNOWLEDGEMENTS 
This research effort represents a culmination of advice and great support 
of many people to whom I am deeply grateful .  I wish to express my 
utmost appreciation and deepest gratitude to the following individuals: 
To Professor Dr. Kamariah Abu Bakar, the source of my wisdom, strength 
and inspiration .  She is a sincere and extremely caring educator who has 
always encouraged me to be original and thorough in my investigations 
and research efforts. She has always sought to bring out the best in me 
and taught me what it takes to be a good researcher. She also patiently 
perused and val idated the contents of the research instrument, time and 
time again . Her constant constructive ideas and criticisms as wel l  as 
invaluable advice throughout this study provided me with the right 
direction and motivation to successful ly complete this study. 
To Associate Professor Dr. Ramlah Hamzah for her concern , support and 
valuable remarks . She was always ready to l isten and to give advice 
when it was needed most. She scrutin ised this work and gave valuable 
feedback which greatly improved it. 
To Dr. Rohani Ahmad Tarmizi for her continuous guidance especial ly in 
the statistical analysis of the data . She provided the necessary 
suggestions and ideas that contributed to the qual ity of the study. 
vii 
To al l  the panel of experts and translators, Associate Professor Dr. 
Mohamed Amin Embi from Un iversiti Kebangsaan Malaysia , Dr. Zoraini 
Wati Abas from I nternational Medical University, Dr. I smai l Abdul lah, 
Associate Professor Dr .  Zakaria Kasa , Associate Professor Dr .  Aida 
Suraya Haj i  Md .Yunus,  Professor Dr. Margaret MCLaren from Un iversiti 
Putra Malaysia, Madam Loh Poh Le and Madam Rashidah 8egam Rajak 
who wil l ingly val idated my research instrument. Their opinions and 
comments have indeed helped improve the cred ibi l ity of the research 
instrument. 
To Mr. Mokhtar Nawawi, Mr.Othman Tal ib ,  Y .M .Raja I brah im,  Mr.Zul 
Azlan ,  M iss Genevieve Angking from Universiti Putra Malaysia, Miss Lim 
Siew Geck from Maktab Perguruan I Imu Khas, M r. Lee Thoo Hai and Mr. 
Abdul lah Hamid from Maktab Perguruan Islam and Mr .  Karim Ejang from 
Maktab Perguruan Teknik who graciously al lowed me to use their 
students as participants in this study. They showed concern and extended 
their help during data collection. 
To Professors Dr. Ian and Dr. Margaret MCLaren from Universiti Putra 
Malaysia (formerly from Waikato Un iversity) for their wil l ingness to proof 
read my work. They spent many hours especial ly Professor Dr. Ian 
MCLaren who painstakingly read through this thesis .  Their suggestions 
and feedback contributed greatly to this work's clarity, readabi l ity and the 
overal l  presentation of the thesis. I ,  however, am solely responsible for 
whatever oversights are found in this thesis. 
vii i 
To friends, M iss Loh Sau Cheong, Mr. Lawrence Aeria, M r. Linton Britten 
for their moral support, concern and generous assistance in various ways 
throughout the study. 
To al l  the participants for their ful l  cooperation and enthusiasm throughout 
this study. 
To Dr. Rhonda Christensen and Professor Dr. Gerald Knezek from the 
Department of Technology and Cogn ition ,  Un iversity of North Texas, 
USA, for granting permission to adopt, translate and adapt several items 
from their Teachers' Attitudes Toward Computers Questionnaire (TAC) ; 
Dr. Douglas E .  Loyd from the University of Virg in ia for a llowing me to 
adopt, translate and adapt several items from the Computer Attitude 
Scale instrument. 
To Ms .  Louis Theobald from Topham Picturepoint, U K  for giving me 
permission to adopt and translate several items from Ms. Rose Deakin's 
I nternet Qu iz. 
To my family for their prayers, inspiration and support. Last -and most of 
al l-my husband , Dr. Tang Sai Hong, for h is patience, concern and love. 
ix 
I certify that an Examination Committee met on 1 ih January 2002 to 
conduct the final examination of Wong Su Luan on her Doctor of 
Phi losophy thesis entitled "Development and Validation of an Information 
Technology ( IT) Based I nstrument to Measure Teachers' IT 
Preparedness" in accordance with Universiti Pertan ian Malaysia (Higher 
Degree) Act 1 980 and Universiti Pertanian Malaysia (H igher Degree) 
Regulations 1 98 1 . The Committee recommends that the candidate be 
awarded the relevant degree. Members of the Examination Committee 
are as fol lows: 
Zakaria Kasa , Ph .D. 
Associate Professor 
Facu lty of Educational Stud ies 
Un iversiti Putra Malaysia. 
(Chairman) 
Kamariah Abu Bakar, Ph . D. 
Professor 
Facu lty of Educational Studies 
Un iversiti Putra Malaysia . 
(Member) 
Ramlah Hamzah ,  Ph .D .  
Associate Professor 
Faculty of Education Stud ies 
Universiti Putra Malaysia. 
(Member) 
Rohani  Ahmad Tarmizi, Ph .D. 
Faculty of Education Stud ies 
Un iversiti Putra Malaysia . 
(Member) 
Dato' Jamaludin Mohaiad in ,  PhD. 
Associate Professor, 
Centre for Instructional Technology and Mutimed ia 
Universiti Sains Malaysia 
( I ndependent Examiner) 
AINI IDERIS ,  Ph .D .  
Professor/Dean of G raduate School 
Un iversiti Putra Malays ia 
Date: .., FEB 2002 
x 
This thesis submitted to the Senate of Un iversiti Putra Malaysia has been 
accepted as fulfi lment of the requirement for the degree of Doctor of 
Ph ilosophy. 
AI N I  I DERIS ,  Ph .D  
Professor 
Dean of Graduate School 
Universiti Putra Malaysia 
Date: 
xi 
DECLARATION 
I hereby declare that the thesis is  based on my original  work except for 
quotations and citations which have been du ly acknowledged . I also 
declare that it has not been previously or concurrently submitted for any 
other degree at UPM or other institutions. 
Wong Su Luan 
Date: 31 �MLLa.c.y 2.002 
xii 
ABSTRACT 
ABSTRAK 
ACKNOWLEDGEMENTS 
APPROVAL SHEETS 
DECLARATION FORM 
LIST OF TABLES 
LIST OF F IGURES 
CHAPTER 
TABLE OF CONTENTS 
I NTRODUCTION 
1 . 1  Background of the Study 
1 . 1 . 1 Multimed ia Super Corridor (MSC) 
1 . 1 .2 The Smart School 
1 . 1 .3 Teachers and IT 
1 .2 Statement of the Problem 
1 .3 Purpose and Objectives of the Study 
1 .4 S ignificance of the Study 
1 .5 Del imitation of the Study 
1 .6 Limitations of the Study 
1 .7 Definition of Terms 
1 .7 . 1  I nformation Technology 
1 .7.2 Teachers 
1 . 7.3 IT Preparedness 
I I  REVIEW O F  LITERATURE 
2 . 1  I ntroduction 
2 .2 Learning Theories 
2 .3  Computers and Learn ing Theories 
2.4 Models of Util isation Behaviour in the IT 
Context 
2 .5  Application of Models and Theories in Existing 
Studies 
2 .5 . 1 External Variables 
2 .6 The Importance of Teacher Preparation 
2 .7 Characteristics of an  Effective and Competent 
Teacher 
2 .8  Malaysia's and I nternational Responses to the 
IT Chal lenges 
2.8 . 1  Teaching and  Learn ing 
2 .8 .2 Management 
2 .8 .3 People, Ski l ls and Responsibi l ities 
2 .8 .4 Technology Enablers 
2 .8 .5 Processes and Scenarios 
2 .8.6 Policies 
2 .9  The Impact of IT Chal lenges on Teachers 
2 . 1 0  Educator Technology Standards 
xi i i  
PAGE 
i i  
v 
vi i 
xi 
xi i i 
xix 
xxi i i  
1 
1 
2 
3 
5 
1 0  
1 2  
1 3  
1 5  
1 6  
1 8  
1 8  
1 8  
1 9  
24 
25 
26 
3 1  
35  
36 
37 
42 
46 
48 
48 
5 1  
52 
53 
53 
54 
56 
59 
2 . 1 1  The Need to Learn New Technology 62 
2 . 1 1 . 1 Word Processing 65 
2 . 1 1 .2 Electronic Presentation 68 
2 . 1 1 .3 Electronic Spreadsheet 7 1  
2 . 1 1 .4 Electronic Database 73 
2 . 1 1 .5 The I nternet 75 
2 . 1 2  Low IT Competency among Teacher 78 
2 . 1 3  The Role of an IT Course in I n itial Teacher 
Train ing 84 
2 . 1 4  The Fai lure of IT Course in I n itial Teacher 
Train ing 9 1  
2 . 1 5  Plausible IT Measuring Tools  94 
2 . 1 6  Theories Related to Test Val idation 97 
2. 1 6. 1  Content Val id ity 97 
2 . 1 6 .2  Criterion Val id ity 98 
2 . 1 6.3 Construct Val id ity 99 
2 . 1 6.4 Rel iabi l ity 1 03 
2 . 1 6 .5  Item Analysis 1 05 
2 . 1 7  Theoretical Framework of the Study 1 1 1  
I I I  M ETHODOLOGY 
3. 1 I ntroduction 1 1 5  
3. 1 . 1 Hypotheses Testing 1 1 6 
3 .2 Population and Sample 1 1 7 
3 .3  Data Collection 1 1 9 
3 .3 . 1  First I nstrument Testing 1 20 
3 .3 .2 Second Instrument Testing 1 22 
3 .3 .3 Third Instrument Testing 1 23 
3 .3 .4 Fourth I nstrument Testing 1 24 
3 .3 .5 Fifth I nstrument Testing 1 25 
3 .4 Data Analysis 1 27 
3.4. 1 Phase One 1 29 
3 .4 .2 Phase Two 1 29 
3 .4 .3 Phase Three 1 29 
3.4.4 Phase Four 1 30 
IV DEVELOPMENT, VALI DATION AND RESULTS 
4. 1 I ntroduction 1 3 1 
4.2 Phase One of the Study 1 33 
4 .2 . 1 Content Specification of the Instrument 
(First Version)  1 33 
4 .2 .2 Construction of the I nstrument (First 
Version) 1 39 
4 .2 .3 Construction of the I nstrument (Second 
Version) 1 45 
4 .2 .4 Construction of the Instrument (Third 
Version)  1 58 
4 .2 .5  Description of  the Layout and Design of 
the IT based I nstrument 1 5 1 
xiv 
4.2 .6 Feedback from First and Second 
I nstrument Testings 1 70 
4 .2 .7 Results of First and Second I nstrument 
Testings 1 72 
4.2 .8 Construction of the Instrument (Fourth 
Version) 1 89 
4.2a Summary of Phase One 1 93 
4 .3 Phase Two of the Study 1 93 
4 .3.1 Translation Val id ity 1 94 
4.3 .2 Content Valid ity (Thi rd Round) 1 94 
4.3 .3 Feedback of Th ird Instrument Testing 1 95 
4 .3.4 Resu lts of Third Instrument Testing 1 95 
4.3 .5 Construction of the Instrument (Fifth 
Version) 207 
4 .3a Summary of Phase Two 21 1 
4.4 Phase Three of the Study 2 1 1 
4.4. 1 Feedback of Participants 2 1 2  
4.4.2 Results of Fourth Instrument Testing 2 1 2  
4.4.3 Factor Analysis 226 
4.4.4 Rel iabi l ity 230 
4.4 .5  Convergent and D ivergent Valid ity 233 
4.4.6 Predictive Valid ity 236 
4.4.7 Research Hypotheses 237 
4.4a Summary of Phase Three 244 
4 .5 Phase Four of  the Study 246 
4 .5 . 1 Feedback of Participants 246 
4.5 .2 Results of F ifth Instrument Testing 247 
4.5 .3 Rel iabi l ity 259 
4 .5 .4 Convergent and D ivergent Val id ity 260 
4 .5 .5 Predictive Valid ity 262 
4 .5 .6 Research Hypotheses 262 
4 .5 .7 Distribution of Items 270 
4 .5a Summary of Phase Four 271 
V I NTERPRETATION AND DISCUSSION OF RESULTS 
5. 1 I ntroduction 273 
5.2 Face Valid ity 273 
5.3 Content Valid ity 274 
5.4 Translation Validity 274 
5 .5  Reliabi l ity 275 
5 .6 Item Analysis 276 
5 .7 Convergent and D ivergent Valid ity 277 
5 .8 Pred ictive Valid ity 279 
5 .9 Factor Analysis 281 
5 . 1 0  Research Hypotheses 282 
VI SUMMARY, I MPLICATIONS AND RECOMMENDATIONS 
6 . 1 I ntroduction 287 
6 .2 Purpose and Problem Statement 287 
xv 
B IBLIOGRAPHY 
APPENDIX 
A 
A1 
A2 
A3 
A4 
A5 
A6 
A7 
A8 
A9 
A1 0 
B 
B 1  
B2 
B3 
C 
C1  
C2 
C3 
C4 
C5 
D 
D1 a 
D1 b 
D1 c 
D2a 
D2b 
6 .3 
6 .4 
6 .5  
6 .6  
6 .7  
6 .8 
6 .9 
Summary of I nstrument Development and 
Validation Procedures 
Summary of Test Construction Results 
Impl ications of the Study 
Problems Encountered 
6.6 . 1 Participants 
6 .6 .2 Faci l ities 
6 .6 .3  Co-operation 
Recommendations 
6 .7 . 1 Testing Environment 
6 .7 .2 Testing Time 
Conclusion of the Study 
Future Directions 
288 
293 
297 
300 
300 
301 
302 
302 
302 
303 
304 
304 
306 
Orig inal Data 322 
The Nine Strategies of Vision 2020 323 
Classroom Environments Compatib le with Different Teaching 
Strategies 324 
Information Technology Impl ications of the Smart School 
Management System 325 
I nformation Technology Impl ications of L inkages to External 
Constituencies 326 
M ixtures of Learning Strategies 327 
Basic IT Recommendations by Blease 328 
Teacher Technology Standards and Licensing Requirements 
Southern Regional Education Board States 330 
North Carol ina State Board of Education's Basic Technology 
Competencies 333 
North Carol ina State Board of Education's Advanced 
Technology Competencies 336 
ITSAT Project's IT competency 338 
Letters of Authority 34 1 
Written Permission for CAS 342 
Written Permission for TAC 343 
Written Permission for Deakin's Item 344 
Lists of Sou rces 345 
List of Sources for F irst Version 346 
List of Sources for Second Version 349 
List of Sources for Third Version 352 
List of Sources for Fourth Version 354 
List of Sources for F ifth Version 356 
Research Instrument 358 
Part A of the Instrument (First Version)  359 
Part B of the Instrument (First Version)  366 
Part C of the Instrument (First Version) 369 
Part A of the Instrument (Second Version)  37] 
Part B of the Instrument (Second Version)  381 
xvi 
D2c 
D3a 
D3b 
D3c 
D4a 
D4b 
D4c 
D5a 
D5b 
D5c 
D6a 
D6b 
D6c 
E 
E 1  
E2 
F 
F 1  
F2 
VITA 
Part C of the Instrument (Second Version)  
Part A of the Instrument (Third Version) 
Part B of the Instrument (Third Version) 
Part C of the Instrument (Th ird Version)  
Part A of the I nstrument (Fourth Version) 
Part B of the Instrument (Fourth Version) 
Part C of the Instrument (Fourth Version)  
Part A of the Instrument (Fifth Version)  
Part B of the Instrument (Fifth Version)  
Part C of the Instrument (Fifth Version)  
Part A of the Instrument (S ixth Version) 
Part B of the Instrument (S ixth Version)  
Part C of the Instrument (Sixth Version) 
Credentials 
Credentials for Panel of Judges 
Credentials for Language Experts 
Marking Scheme 
Marking Scheme (First Version) 
Marking Scheme (Second Version) 
xvi i  
386 
389 
397 
402 
406 
414  
4 1 9  
422 
430 
436 
439 
446 
453 
456 
457 
459 
460 
46 1 
465 
470 
LIST OF TABLES 
Table Page 
2 . 1  Values of Factor Load ings 1 02 
2 .2 The Recommended Alpha Range 1 04 
2 .3 The Recommended Range of Difficu lty I ndex 1 07 
2.4 Rule of Thumb for I tem Discrimination 1 09 
4 . 1  Content Specification for Ski l ls (F irst Version) 1 36 
4.2 Content Specification for Knowledge (F irst 
Version) 1 37 
4.3 Content Specification for Attitudes (F irst Version) 1 39 
4.4 Content Specification Breakdown for Ski l ls (F irst 
Version) 1 40 
4.5 Content Specification Breakdown for Knowledge 
(F irst Version) 1 42 
4.6 Content Specification Breakdown for Attitudes 
(F irst Version) 1 43 
4 .7 Content Specification Breakdown for Ski l ls 
(Second Version) 1 46 
4 .8 Content Specification Breakdown for Knowledge 
(Second Version) 1 47 
4 .9 Content Specification Breakdown for Ski l ls (Th i rd 
Version) 1 50 
4 . 1 0  Content Specification Breakdown for Attitudes 
(Th ird Version) 1 50 
4. 1 1  Reliabi l ity and Corrected Rel iabi l ity Values of Item 
Scores for Ski l ls ,  Knowledge and Attitudes 1 75 
4 . 1 2  Item Difficu lty I ndex for 30 Items i n  Part B 1 78 
4 . 1 3  Item Discrimination for Part A 1 80 
4 . 1 4  Item Discrimination for Part B 1 8 1  
4. 1 5  Item Discrimination for Part C 1 82 
xvi i i  
4. 1 6  Percentages of Items 1 86 
4. 1 7  D istractor Analysis for First Test 1 88 
4. 1 8  Distractor Analysis for Second Test 1 89 
4. 1 9  Content Specification Breakdown for S ki l ls (Fourth 
Version) 1 90 
4.20 Content Specification for Knowledge (Fourth 
Version ) 1 91 
4.21 Content Specification Breakdown for Attitudes 
(Fourth Version) 1 92 
4 .2 1 a Summary of Phase One 1 93 
4.22 Rel iabi l ity and Corrected Rel iabi l ity Values of Item 
Scores for Ski l ls ,  Knowledge and Attitudes 1 96 
4.23 Value of KR-20 if Item Deleted for S ki l ls 1 97 
4 .24 Value of KR-20 if Item Deleted for Knowledge 1 98 
4.25 Cronbach's Coefficient Alpha if Item Deleted for 
Attitudes 1 99 
4.26 Item Difficu lty I ndex for 25 Items in Part B 200 
4.27 Item Discrimination for Part A 202 
4.28 Item Discrimination for Part B 203 
4.29 Item Discrimination for Part C 203 
4.30 Percentages of Items 205 
4 .31  Distractor Analysis for Third Test 207 
4.32 Content Specification for Knowledge (Fifth 
Version) 209 
4.33 Content Specificatio Breakdown for Attitudes 
(Fifth Version ) 2 1 0  
4.33a Summary of Results from Phase Two 2 1 1 
4 .34 Results for the Extraction of Common Factors 227 
xix 
4.35 Factor Load ing Matrix Using Principle Component 
Analysis with I terations and a Varimax rotation on 
S ix Factors 229 
4.36 Reliabi l ity of Item Scores for Ski l ls ,  Knowledge 
and Attitudes 231 
4.37 Reliabi l ity Estimates for Part A 232 
4.38 Reliabi l ity Estimates for Part B 232 
4.39 Reliabi l ity Estimates for Part C 233 
4.40 Pearson Product Moment Correlation of 
Subscales for Ski l ls ,  Knowledge and Attitudes 235 
4.41 Pearson Product Moment Correlations for Ski l ls ,  
Knowledge, Attitudes, Performance, 
Preparedness and Experience 236 
4.42 T-test for IT Preparedness Scores between 
Female and Male Participants 238 
4.43 Mann Whitney Test for Ski l ls Scores between 
Female and Male Participants 239 
4.44 T -test for Knowledge Scores between Female and 
Male Participants 239 
4.45 T-test for Attitudes Scores between Female and 
Male Participants 240 
4.46 T -test for IT Preparedness Scores between 
Experienced and Non Experienced Participants 24 1 
4.47 Mann Whitney Test for Skil ls Scores between 
Experienced and Non Experienced Participants 242 
4.48 T -test for Knowledge Scores between 
Experienced and Non Experienced Participants 243 
4.49 T -test for Attitudes Scores between Experienced 
and Non Experienced Participants 244 
4.49a Summary of Resu lts from Phase Three 245 
4.50 Reliabi l ity and Corrected Rel iabil ity Values for 
Ski l ls ,  Knowledge and Attitudes 260 
4.51 Pearson Product Moment Correlation of 
xx 
Subscales for Ski l ls , Knowledge and Attitudes 261 
4.52 Pearson Product Moment Correlations for Ski l ls ,  
Knowledge, Attitudes, Performance ,  
Preparedness and Experience 262 
4.53 T-test for IT Preparedness Scores between 
Female and Male Participants 264 
4.54 Mann Whitney Test for Skil ls Scores between 
Female and Male Participants 265 
4 .55 T-test for Knowledge Scores between Female and 
Male Participants 265 
4.56 T -test for attitudes scores between Female and 
Male Participants 266 
4.57 T-test for IT Preparedness Scores between 
Experienced and Non Experienced Participants 267 
4.58 Mann Whitney Test for Ski l ls Scores between 
Experienced and Non Experienced Participants 268 
4 .59 T -test for Knowledge Scores Experienced and 
Non Experienced Participants 269 
4.60 T -test for Attitudes Scores between Experienced 
and Non Experienced Participants 270 
xxi 
LIST OF FIGURES 
Figures Page 
1 . 1 Technology Acceptance Model 9 
2 . 1  Extended Technology Acceptance Model 35 
2 .2 Process Flow Model 54 
2 .3 I STE Foundation Standards 60 
2.4 KR-20 Formula 1 04 
2 .5  Cronbach's Coefficient Alpha Formula 1 05 
2 .6 Item Difficulty Formula 1 06 
2 .7  A S imple Diagram of the Framework of  the Study 1 1 2 
2 .8  Conceptual Framework of the Study 1 1 4 
4. 1 Cover Page of Part A 1 52 
4 .2 Part of Section One in Part A 1 53 
4 .3 Working F i le for Section One 1 54 
4.4 Working Fi le for Section Two 1 54 
4.5 Working File for Section Three 1 55 
4.6 Working Fi le for Section Four 1 55 
4 .7 Instructions to Access Parts B and C 1 56 
4 .8 Screen Shot of the First Page in Part B 1 58 
4 .9 Screen Shot of the Pop Up Window for Password 1 59 
4 . 1 0  Javascript Code for the Password 1 59 
4 . 1 1 Screen Shot of the Page with Instructions to Retry 1 60 
4 . 1 2  Screen Shot of the Pop Up Window with Instructions 1 60 
4 . 1 3  Screen Shot of Part B 1 6 1 
4. 1 4  Javascript Code to Change Colours 1 6 1 
xxi i  
4. 1 5  Screen Shot of Part B's Mu ltiple-Choice Questions 1 63 
4 . 1 6  HTML Codes for the Multiple Choice Questions 1 64 
4. 1 7  Screen Shot of the Lower End of Part B 1 64 
4. 1 8  HTML Codes for Form Action 1 65 
4 . 1 9  HTML Codes for Automatic Loadi ng 1 66 
4.20 Screenshot of Part C 1 67 
4 .21  HTML Codes for the I nput of Metric Number 1 67 
4.22 Screen Shot of Part C with S ix Items 1 67 
4.23 HTML Codes for Item One in Part C 1 68 
4 .24 T ext Area and Buttons 1 69 
4.25 HTML Codes for Text Area and Buttons 1 69 
4.26 Last Page of Entire I nstrument 1 70 
4.27 Screen Shot of a Mail with Answers 1 73 
4.28 Screen Shot of a Mai l with Answers from Part C 1 73 
4.29 Graph ing Item Discrimination by D ifficu lty for the First 
Test 1 84 
4.30 Graphing Item Discrimination by D ifficu lty for the 
Second Test 1 84 
4 .31  Graphing Item Discrimination by D ifficulty for the Third 
Test 204 
4.32 Example of Item in the First Format 208 
4.33 Example of Item in the Second Format 209 
4.34 Histogram with Frequency Curve for IT Preparedness 
Scores 2 1 3 
4 .35 Box Plot of IT Preparedness Scores 2 14  
4 .36 Normal Q-Q Plot of IT Preparedness Scores 2 1 5 
4 .37 Detrended Normal Q-Q Plot of IT Preparedness 
Scores 2 1 5 
xxi i i 
4.38 H istogram with Frequency Curve Display for Ski l ls 2 1 7  
4 .39 Box Plot for Ski l ls Scores 2 1 8  
4.40 Normal Q-Q Plot of Ski l ls Scores 2 1 8  
4.41 Detrended Q-Q Plot of Ski l ls Scores 2 1 9  
4 .42 Histogram with Frequency Curve for Knowledge 
Scores 220 
4.43 Box Plot of Knowledge Scores 221 
4 .44 Normal Q-Q Plot of Knowledge Scores 221 
4 .45 Detrended Normal Q-Q Plot of Knowledge Scores 222 
4.46 Histogram and Frequency Curve of Attitudes Scores 223 
4.47 Box Plot of Attitudes 224 
4.48 Normal Q-Q Plot for Attitudes 224 
4 .49 Detrended Normal Q-Q Plot of Attitudes 225 
4.50 E igen Value Plot for Scree Test Criterion 227 
4 .51  Histogram and Frequency Curve for IT Preparedness 
Scores 248 
4.52 Box Plot of IT Preparedness Scores 248 
4 .53 Normal Q-Q Plot of IT Preparedness Scores 249 
4.54 Detrended Normal Q-Q P lot of IT Preparedness 
Scores 249 
4 .55 Histogram with Frequency Curve Display for Ski l ls 
Scores 251 
4 .56 Box Plot for Ski l ls Scores 251 
4 .57 Normal Q-Q Plot of Ski l ls Scores 252 
4 .58 Detrended Q-Q Plot of Ski l ls Scores 252 
4.59 Histogram with Frequency Curve for Knowledge 254 
Scores 
xxiv 
